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Description 

TECHNICAL FIELD 

The present Invention relates to a rotor for a syn- 
chronous motor, which Includes a plurality of permanent 
magnets disposed around a shaft and magnetized alter- 
nately In a circumferential direction, and a plurality of 
laminated core members disposed around the shaft 
while holding each permanent magnet therebetween in 
the circumferential direction so as to form magnetic 
poles. 

BACKGROUND ART 

In the field of synchronous motors, a rotor as men- 
tioned above, which includes permanent magnets mag- 
netized in a circumferential direction and laminated core 
members each forming a magnetic pole between the 
permanent magnets, the magnets and the core mem- 
bers being alternately disposed around a shaft, has 
been used. In this type of conventional rotor, each lam- 
inated core member is generally formed by stacking a 
plurality of core-laminations made of magnetic materials 
such as silicon steel plates. Each core-lamination may 
have recesses and projections, which are formed at cor- 
responding positions on respective axial end faces of 
core-lamination and can be engaged with each other. 
The core-laminations can be joined to each other by, e. 
g., press-fitting the core-laminations together while 
aligning the recesses and projections of the adjacent 
core-laminations. Each permanent magnet is held be- 
tween a pair of adjacent laminated core members and 
brought into close contact with the side faces of the lat- 
ter. The permanent magnet may be positbned and fix- 
edly supported in a radial direction by outer and inner 
hooks protruding from the side faces of each laminated 
core member at outer and inner peripheral regions 
thereof. A rod member may be inserted into an axial 
through hole formed generally at the center of each lam- 
inated core member. Each rod member may be connect- 
ed to annular end plates which are arranged at both axial 
ends of the laminated core member and fixed to the ro- 
tating shaft. In this manner, the laminated core members 
and the permanent magnets are fixedly held in the rotor 
against external force such as centrifugal force, by the 
end plates, the rod members and the hooks. 

This type of rotor uses a plurality of permanent mag- 
nets and laminated core members, the number of which 
corresponds to the number of magnetic poles, therefore 
it has problems in that the work of positioning or fixing 
the permanent magnets and laminated core members 
is complicated, increased working time and skilled work- 
ers are required, and thus improvement of personnel re- 
quirements and productivity is prevented. Further, the 
accuracy of positioning the permanent magnets and 
laminated core members depends on the mechanical 
strength and processing accuracy of the rod members 



and end plates. Consequently, in the case of high speed 
motors or high torque motors, additional means for im- 
proving the mechanical strength of the whole structure 
of the rotor is required in order to accurately hold the 
s permanent magnets and laminated core members in 
predetermined positions. 

US-A-4,469,970 discloses a rotor for a synchro- 
nous motor, which includes at least one strength lami- 
natbn comprised of a magnetic matorial and stacked to 
10 the lamination stack. The strength lamination is support- 
ed together with the lamination stack by conductors of 
the other members passing through openings and ex- 
tending from at least one strength lamination to the next. 
The conductors are supported by conductor end caps 
IS which in turn are fixed to the shaft. Thus, conductors 
and end caps act as supporting means for fixedly mount- 
ing lamination stack and permanent magnets onto the 
shaft. 

Although the rotor of US-A-4,469.970 is able to ob- 
tain an increase rotor strength, it requires a complicated 
and costly assembly because the strength lamination is 
incorporated in the rotor during a process of fixedly 
mounting the lamination stack and the permanent mag- 
nets onto the shaft by using the conductors and the con- 
ductor end caps. 

DISCLOSURE OF THE INVENTION 

An object of the preset invention Is to provide a syn- 
chronous motor including permanent magnets and lam- 
inated core members disposed around a rotating shaft 
alternately in a circumferential direction, which can fa- 
cilitate positioning or fixing works of the permanent mag- 
nets and laminated core members in an assembling 
process so as to improve productivity, and also can im- 
prove a mechanical strength and thus a performance 
and reliability of a high speed or high torque motor. 

To accomplish the above objects, the present inven- 
tion provides a rotor for a synchronous motor comprising 
a shaft, a plurality of permanent magnets disposed 
around and spaced from said shaft at generally equal 
inten^ais in a circumferential direction; 

. a plurality of laminated core members each formed 
by axially stacking and joining a plurality of core- 
laminations made of magnetic materials, saki lam- 
inated core members being disposed around and 
spaced from said shaft while holding each of said 
permanent magnets therebetween in a circumfer- 
ential direction at a position spaced from said shaft, 
so as to form magnetic poles; 

supporting means for fixedly supporting said per- 
manent magnets and said laminated core members 
onto said shaft, said supporting means including a 
pair of end plates disposed at both axial ends of said 
laminated core members and fixed to said shaft and 
a plurality of rod members penetrating through said 
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laminated core members and joined at both ends to 
said end plates; and 

at least one integral core-lamination made of a mag- 
netic material being the same as that of each of said 
core-laminations, and including a desired number 
of core-lamination sections locally inserted and 
pressfitted, at a position allowing magnetic and me- 
chanical balance to be maintained, between said 
core-laminations forming each of said laminated 
core members, located ^t desired positions around 
said shaft, and connecting portions extended from 
said core-lamination sections so as to annularly 
connect alt of said core-lamination sections, where- 
by said laminated core members located at desired 
positions are fixedly connected with each other in a 
relative arrangement of a finished rotor assembly 

In the rotor according to the present invention, the 
connecting means enables the core members located 
at desired positions to be integrally handled in a state in 
which they are already relatively positioned. According- 
ly, the workability for assembling a rotor is significantly 
improved, and, after being assembled, the mechanical 
strength of a rotor structure is improved because the 
connecting means assists the support of the core mem- 
bers and the perrranent magnets against an external 
force such as a centrifugal force. 

The integral core-lamination may include core-lam- 
ination sections having shapes generally the same as 
those of the core-laminations of the laminated core 
members and the number thereof being the same as the 
number of magnetic poles so as to be inserted and 
joined between the core-laminations, and connecting 
portions extended from the core-lamination sectbns so 
as to annularly connect all of the core-lamination sec- 
tions in a predetermined arrangement, whereby all of 
the core-lamination sections are connected in such a 
relative arrangement of a finished rotor assembly that a 
space for locating each permanent magnet is defined 
between adjacent core-lamination sections, so as to 
form an integral laminated rotor core. Alternatively the 
integral core-lamination may include core-lamination 
sections having shapes being generally the same as 
those of the core-laminations of the laminated core 
members and the number thereof being half the number 
of magnetic poles so as to be inserted and joined be- 
tween the core-laminations, and connecting portions ex- 
tended from the core-lamination sections so as to annu- 
larly connect all of the core-lamination sections in a pre- 
determined arrangement, whereby all of the laminated 
core members forming the same magnetic poles are 
connected in such a relative arrangement of a finished 
assembly that a space for locating one laminated core 
member forming another magnetic pole and two perma- 
nent magnets is defined between adjacent core-lamina- 
tion sections. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and the other objects, features, and 
advantages of the present invention will be described 
5 with reference to the embodiments shown in the accom- 
paning drawings, in which; 

Fig. 1 A is a side view of a rotor according to an em- 
bodiment 1 of the present Invention; 
10 Fig. 1 B is a sectional view taken along line i-l of Fig. 
1A; 

Fig. 2A is a perspective view of an integral laminat- 
ed rotor core of the rotor shown in Fig. 1 A; 
Fig. 2B is a perspective view of a part taken atong 
IS line ll-il of Fig. 2A; 

Fig. 3A is a plan view of a core-laminatbn of the 
integral laminated rotor core shown in Fig. 2A; 
Fig. 3B is a sectional view taken along line Ill-til of 
Fig. 3A; 

Fig. 4 is a plan view of an integral core-lamination 
of the integral laminated rotor core shown in Fig. 2A; 
Fig. 5A is a side view of a rotor according to an em- 
bodiment 2 of the present invention; 
Fig. 5B is a sectional view taken along line V-V of 
Fig. 5A; 

Fig. 6 is a perspective view of an Integral laminated 
rotor core of the rotor shown in Fig. 5A; 
Fig. 7 is a plan view 'of a core-lamination of the in- 
tegral laminated rotor core shown in Fig. 6; 
Fig. 8 is a plan view of an integral core-tamination 
of the integral laminated rotor core shown in Fig. 6; 
Fig. 9 is a plan view of an integral core-lamination 
of a rotor according to an embodiment 3 of the 
present invention; 

Fig. 1 0 is a perspective view of an integral laminated 
rotor core using the integral core-lamination shown 

in Fig. 9; 

Fig. 11 A is a perspective view of an integral lami- 
nated rotor core of a rotor according to an embodi- 
ment 4 of the present invention; 
Fig. 11 B is a schematic view of a laminated con- 
struction of the integral laminated rotor core shown 
in Fig. 11 A; 

Fig. 12A is a perspective view of an Integral lami- 
nated rotor core of a rotor according to an embodi- 
ment 5 of the present invention; 
Fig. 1 28 is a schematic view of a laminated con- 
struction of the integral laminated rotor core shown 
in Fig. 12 A; 

Fig. 1 3 is a plan view of an integral core-lamination 
of a rotor according to an embodiment 6 of the 

present invention; 

Fig. 14 is a sectional view of a rotor according to an 
embodiment 7 of the present invention; 
Fig. 15A and 15B are plan views of integral core- 
laminations of a rotor shown in Fig. 14; 
Fig. 16A is a perspective view of two integral lami- 
nated rotor cores of the rotor shown in Fig. 14; 
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Ftg. 16B is a perspective view of a part taken along 
line XVI'XVI of Fig. 16A; 

Fig. 17 is a plan view of a modification of a core- 
lamination of the integral laminated rotor core 
shown in Fig. 16; 

Fig. 1 8 is a sectional view of a rotor according to an 
embodiment 8 of the preset invention; 
Figs. 1 9A and 1 9B are plan views of integral core- 
laminations of a rotor shown in Fig. 18; 
Fig. 20 is a sectional view of a rotor according to an 
embodiment 9 of the present invention; 
Fig. 21 is a flow chart showing a manufacturing 
process of the integral laminated rotor core shown 
in Fig. 11 A; 

Fig. 22 is an illustration of stamped products formed 
at respective steps according to the manufacturing 
process shown in Fig. 21; and 
Fig. 23 is an illustration showing a manufacturing 
process of the integral laminated rotor core shown 
in Fig. 1 4 by stamped products formed at respective 
steps thereof. 

BEST MODE OF CARRYING OUT THE INVENTION 

In the following description of embodiments, the 
same or similar components are represented by the 
same reference numerals. 

Embodiment 1 

Referring to the drawings, Figs. 1 A and 1 B show a 

rotor 10 for a synchronous motor according to the em- 
bodiment 1 of the present invention. The rotor 10 in- 
cludes a shaft 1 2, a plurality (six in this embodiment) of 
permanent magnets 1 4 disposed around the shaft 1 2 at 
generally equal intervals and magnetized alternately in 
a circumferential direction, and a plurality (six in this em- 
bodiment) of laminated core members 16 disposed 
around the shaft 1 2 while holding each permanent mag- 
net 14 therebetween in the circumferential direction so 
as to form magnetic poles. Each permanent magnet 14 
is held between and brought into close contact with the 
side faces of adjacent laminated core member 1 6. Each 
laminated core member 1 6 includes outer hooks pro- 
truding from both side faces at outer peripheral regions 
thereof. Therefore, each permanent magnet 14 is posi- 
tioned in a radial direction by the outer hook of the lam- 
inated core member 1 6 and fixedly supported against 
centrifugal force. The laminated core members 1 6 are 
respectively provided with rod holes 20 axially penetrat- 
ing through the generally center portbns of the core 
members, and rod members 22 are inserted into respec- 
tive rod holes 20. These rod members 22 are connected 
to a pair of annular end plates 24 arranged at both axial 
ends of the laminated core members 1 6. Each end plate 
24 is fixed to the shaft 12 by shrink fitting or bonding. 

As shown in Figs. 2A and 2B, the laminated core 
members 16 forming six magnetic poles of the rotor 10 



are formed by stacking a plurality of core-laminations 26 
made of magnetic materials such as silicon steel plates 
and joining them to each other. As more clearly shown 
in Figs. 3A and 38, the core-lamination 26 has a gener- 
s ally sector shape in a plan view, which includes an ar- 
cuate inner edge 28 adapted to surround the shaft 12. 
an outer edge 30 with a predetermined curved-out 
shape adapted to be opposed to a stator (not shown), 
and both sides 32 adapted to be brought into contact 
10 with the permanent magnet 14. The core-lamination 26 
is provided at both sides 32 thereof with outer hook el- 
ements 18' extended from the outer edge 30, and at the 
center thereof with a rod hole element 20'. When the 
core-laminations 26 are stacked in an exactly superim- 
posed manner, the outer hook elements 18' and the rod 
hole elements 20' are axially joined and form the outer 
hook 1 8 and the rod hole 20. The core-lamination 26 is 
provided on respective axial end faces thereof with a 
recess 34 and a projection 36 formed at a corresponding 
position, the projection being able to be fitted into the 
recess. The core-laminations 26 are stacked in such a 
manner that the recess 34 and the projection 36 of the 
adjacent core-laminations 26 are aligned with each oth- 
er, and after that the core-laminations 26 are joined to- 
gether by a press-fitting process using, e.g., a press ma- 
chine (not shown). 

As shown in Figs. 2A and 28, a plurality of integral 
core-laminations 38 are inserted or arranged at prede- 
termined positions in a laminated construction formed 
by the core-laminations 26 of each laminated core mem- 
ber 16. As shown in Fig. 4, the integral core-lamination 
38 includes six core-lamination sections 40 each having 
the same shape as the core-lamination 26. Each core- 
lamination section 40 Is stacked and joined together with 
the large number of core-laminations 26 in the above- 
mentioned manner to form the laminated core member 
16. The core-lamination section 40 includes connecting 
portions 46 extended in the circumferential direction 
from both sides 42 at an inner edge 44 of the core-lam- 
ination section. The core-lamination sections 40 are mu- 
tually connected through the connecting portions 46 in 
such a relative arrangement that a space for locating the 
permanent magnet 14 is defined between the adjacent 
core-lamination sections 40. In this manner, the integral 
core-lamination 38, of which all core-lamination sections 
40 are annutarly connected, is formed. 

In the illustrated embodiment, four Integral core- 
laminations 38 are arranged at two positions dividing the 
laminated length of the core-laminations 26 of each lam- 
inated core member 16 into three generally equal parts; 
two integral core-laminations being arranged at each of 
the two positions. When the large number of core-lam- 
inations 26 and the four integral core-laminations 38. 
which are arranged in this manner, are joined together 
by a press-fitting process, the laminated core members 
16 are mutually connected in such a relative arrange- 
ment of a finished assembly that a space for locating the 
permanent magnet 14 is defined between the adjacent 
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laminated core members 1 6 as shown in Fig. 1 B, where- 
by an integral laminated rotor core 48 is formed (see 
Fig. 2A). It should be noted that a different number of 
the integral core-laminations 38 may be provided other 
than the above-mentioned number, but preferably a 
small number are provided as long as the mechanical 
strength of the connecting structure between the lami- 
nated core members can be maintained, from the view- 
point of the reduction of magnetic leakage. Also, the in- 
tegral core-laminations 38 may have various arrange- 
ments in the laminated structure other than the above- 
mentioned arrangement, but preferably have a regular 
and symmetrical arrangement in order to obtain an en- 
tirely balanced strength. 

The connecting porltons 46 of the integral core-lam- 
ination 38 are formed thinner as long as the mechanical 
strength can be maintained, in order to prevent magnet- 
ic leakage as much as possible. As shown in Fig. 1 B. in 
the integral laminated rotor core 48. the connecting por- 
tions 46 of the integral core-lamination 38 are abutted 
onto the inner surfaces of the pemnanent magnets 14, 
which are opposed to the shaft 12, and cooperate with 
the outer hooks 18 of the laminated core members 16 
so as to position and fixedly support the permanent 
magnets 14. Consequently, the laminated core mem- 
bers 1 6 do not require inner hooks as used in a conven- 
tional structure, and the magnetic leakage caused by 
the inner hooks can be eliminated. Thus, it has been 
obsen/ed that the magnetic leakage in the Integral lam- 
inated rotor core 46 is, as a whole, about the same as 
that In the conventional structure. 

The integral laminated rotor core 48 having the 
above-mentioned structure makes it possible to Inte- 
grally handle the laminated core members 16 with the 
same number (six in this embodiment) as the number 
of magnetic poles in a state in which they are previously 
positioned relative to each other. Accordingly, in the as- 
sembling process of the rotor 1 0, the permanent mag- 
nets 14 can be held between the laminated core mem- 
bers 16 merely by inserting and fitting the permanent- 
magnets 1 4 Into the spaces for locating permanent mag- 
nets defined in the integral laminated rotor core 48, 
whereby the workability is remarkably Improved in the 
subsequent step of fitting to the shaft 12. 

Embodiment 2 

Figs. 5A and 5B show a rotor 50 according to an 
embodiment 2 of the present invention. The rotor 50 in- 
cludes an integral laminated rotor core 52 which has a 
structure similar to the integral laminated rotor core 48 
of the embodiment 1 . As shown in Fig. 6, the integral 
laminated rotor core 52 includes a plurality of laminated 
core members 56 which are formed by stacking and join- 
ing the large number of core-laminations 54. These lam- 
inated core members 56 are connected together by in- 
tegral core-laminations 58 which are inserted in to the 
predetermined positions in the laminated structure of 



the core-laminations 54 and joined together with the lat- 
ter. As shown in Fig. 7, the core-lamination 54 has sub- 
stantially the same shape as the core-lamination 26 of 
the embodiment 1, except that inner hooks 64' are ex- 
5 tended in a circumferential direction from both sides 60 
at an Inner edge 62. The inner hooks 64' form inner 
hooks 64 of the laminated core member 56 by stacking 
a plurality of core-laminations 54. The inner hooks 64 
cooperate with outer hooks 66 so as to position and fix- 
70 ediy support the penmanent magnet 1 4. 

. As shown in Fig. 6, two integral core-laminations 58 
are arranged at two positions dividing the laminated 
length of each laminated core member 56 into three 
generally equal parts, in the same manner as the em- 
is bodiment 1 . Of course, other numbers or arrangements 
of the integral core-laminations 58 may be adopted. As 
shown in Fig. 8, the integral core-lamination 58 includes 
a plurality of core-lamination sections 68 each having 
the same shape as the core-laminatbn 54. Each core- 
lamination section 68 is stacked and joined together with 
the large number of core-laminatbns 54 so as to form 
the laminated core member 56. The core-lamination 
section 68 includes connecting portions 74 extended in 
the circumferential direction from both sides 70 at an 
outer edge 72 of the core-lamination section. The core- 
lamination sections 68 are mutually connected through 
the connecting portions 74 in such a relative arrange- 
ment that a space for locating the permanent magnet 
1 4 is defined between the adjacent core-lamination sec- 
tions 68. 

In the rotor 50 including the integral core-lamina- 
tions 58, the connecting portions 74 for forming the in- 
tegral laminated rotor core 52 are provided on the outer 
peripheral edge region adapted to be opposed to a sta- 
tor. therefore the magnetic leakage performance and 
the influence for magnetic flux distribution in an air-gap 
between the stator and rotor are inferior to some extent 
to the embodiment 1 . However, the connecting portions 
74 reinforce the support of the permanent magnets 
against an external force such as a centrifugal force, and 
thereby Improve the mechanical strength of the rotor 
structure. 

Embodiment 3 

The rotor according to the present invention may 
use an integral core-lamination 76 as shown in Fig. 9, 
In order to form an integral laminated rotor core. The 
integral core-lamination 76 includes a plurality of core- 
tamination sections 78 which have substantially the 
same shape as the core-lamination 26 of the embodi- 
ment 1 . Each core-lamination section 78 includes outer 
peripheral connecting portions 84 extended in the cir- 
cumferential direction from both sides 80 at an outer 
edge 82 and inner peripheral connecting portions 88 ex- 
tended in the circumferential direction from both sides 
80 at an inner edge 86. The core-lamination sections 78 
are mutually connected through the outer and inner pe- 
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ripheral connecting portions 84 and 88 in such a relative 
arrangement that a space 90 for locating a permanent 
magnet is defined between the adjacent core-lamination 
sections 78. 

Each core-lamination section 78 of the integral 
core-lamination 76 is stacked and joined with the core- 
laminations 26 of the embodiment 1. An integral lami- 
nated rotor core 94 is formed in this manner, which in- 
cludes a plurality of laminated core members 92 con- 
nected to each other. In the case of using the integral 
core-lamination 76, the magnetic leakage performance 
and the influence on magnetic flux distribution in an air- 
gap are inferior to some extent to the embodiment 1 , 
because the structure has the outer peripheral connect- 
ing portions 84. However, the mechanical strength of the 
integral laminated rotor core 94 is more stable than that 
of both the above embodiments. Also, the workability for 
assembling the rotor is better than both of the above em- 
bodiments. 

Embodiment 4 

An integral laminated rotor core 96 as shown in Fig. 
11 A is formed by replacing two of four integral core-lam- 
inations 38 of the inner periphery connecting type (Fig. 
4), in the integral laminated rotor core 46 of the embod- 
iment 1 , with the integral core -laminations 76 of the inner 
and outer peripheries connecting type (Fig. 9). From the 
viewpoint of rotor balance, it is preferred that one inte- 
gral core-lamination 38 is directly superimposed on one 
integral core-lamination 76 and they are arranged at two 
positions that divide the laminated length of rotor into 
three generally equal parts. The integral laminated rotor 
core 96 has a mechanical strength greater than that of 
the integral laminated rotor core 48 of the embodiment 
1 and a magnetk: performance superior to that of the 
integral laminated rotor core 94 of the embodiment 3. 

Embodiment 5 

An integral laminated rotor core 98 as shown in Fig. . 
1 2A is formed by adding two integral core-laminations 
58 of the outer periphery connecting type (Fig. 8) to the 
integral laminated rotor core 48 of the embodiment 1 , 
which Includes four integral core-laminations 38 of the 
inner periphery connecting type (Fig. 4). In the illustrated 
embodiment, from the viewpoint of rotor balance, two 
mutually superimposed integral core-laminations 58 are 
arranged at a generally center position between the po- 
sitions of the two integral core-laminations 38 as shown 
in Fig. 2B (see Fig. 12B). The integral laminated rotor 
core 98 has a mechanical strength and a magnetic per- 
formance generally equal to those of the integral lami- 
nated rotor core 96 of the embodiment 4. 

Embodiment 6 

Fig. 13 shows an integral cot-e-lamination 100 with 



a different shape, used to form an integral laminated ro- 
tor core according to the present invention. The integral 
core-lamination 100 includes a plurality of core-lamina- 
tion sections 1 02, each of which has the same shape as 

5 the core-lamination 54 of the embodiment 2 (Fig. 7). 
Each core-lamination section 102 is inserted into the 
predetermined position in the laminated structure of the 
large number of core-laminations 54 and joined together 
with the latter. Each -core-laminatlon section 102 in- 

iu eludes a first connecting portion 106 extended in a ra- 
dially inward direction from generally the center of an 
inner edge 104 of the core-lamination section, and is 
supported by an annular connecting portion 108 adapt- 
ed to surround the shaft 12 through the first connecting 

'5 portion 1 06. In this manner, the core-lamination sections 
102 are mutually connected in such a relative arrange- 
ment that a space for locating a permanent magnet 14 
is defined between the adjacent core-lamination sec- 
tions 102. 

20 In the case of using the integral core-laminations 
100 of the embodiment 6 in place of the integral core- 
laminations 58 in the integral laminated rotor core 52 of 
the embodiment 2, the magnetic leakage through the 
first connecting portions 1 06 and the annular connecting 

25 portion 1 08 is extremely reduced, because the first con- 
necting portbns 106 are disposed at the region having 
low magnetic flux density from the viewpoint of magnetic 
flux flow (shown as arrows in Fig. 1 3) when the perma- 
nent magnets are assembled in the integral laminated 

30 rotor core 52. The effect of this embodiment on prevent- 
ing magnetic leakage is extremely superior in compari- 
son with the effect of the embodiment 1 . It is noted that 
a plurality of first connecting portions 106 may be ex- 
tended in parallel from the general center region of the 

35 inner edge 104 of the core-lamination sectbn 102 to 
such an extent that the magnetic leakage is not in- 
creased. In this case, the stiffness of the laminated core 
member 56 (Fig. 6) against revolution about the first 
connecting portion 106 is increased. 

40 

Embodiment 7 

In the above-mentioned embodiments, there is a 
problem as to how the magnetic leakage can be inhib- 

45 ited, which is caused by the connecting portions of the 
integral core-lamination used for forming the integral 
laminated rotor core. In this respect, by integrating only 
the laminated core members of the same pole instead 
of integrating alt laminated core members of the rotor, 

50 the magnetic leakage can be substantially eliminated. 
A rotor 110 as shown in Fig. 14 includes a plurality 
of laminated core members 11 2, 114, both being formed 
by stacking the large number of core-laminations 54, in 
the same manner as the embodiment 2. The laminated 

55 core members 1 1 2 and 1 1 4 are alternately magnetized 
by the permanent magnets 1 4. In the illustrated embod- 
iment, three laminated core members 112 establishing 
N-poles are mutually connected through first integral 
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core-lamlnatlons 116 which are inserted and joined to 
the predetermined positions in a laminated structure, 
and three laminated core members 114 establishing S- 
poles are mutually connected through second integral 
core-laminations 118 which are inserted and joined to 
the predetermined positions in a laminated structure. 

As shown in Figs. 15A and 15B, the first integral 
core-lamination 116 has the same structure as the sec- 
ond integral core-lamination 11B, and both Include three 
core- lamination sections 120 each having the same 
shape as the core- lamination 54. Each core-lamination 
section 120 includes a first connecting portion 124 ex- 
tended in a radially Inward direction from a generally 
center of an inner edge 122 of the core-tamination sec- 
tion, and is supported by an annular connecting portion 
126 adapted to surround the shaft 12 (Fig. 14) through 
the first connecting portion 1 24. In this manner, the core- 
lamination sections 120 are mutually connected in such 
a relative arrangement that a space for locating two per- 
manent magnets 14 (Fig. 14) and one another pole's 
core-lamination section 1 20 is defined between the ad- 
jacent core-lamlnation sections 120. 

As shown in Figs. 16A and 16B, four first integral 
core-laminations 116 are mutually superimposed and 
arranged at a position spaced a distance of generally 
one-third of a laminated length from one axial end face 
of the laminated core member 112 establishing a N- 
pole, and the core-lamination sections 1 20 thereof are 
joined together with the large number of core-lamina- 
tions 54 by a press-fitting process. Also, four second In- 
tegral core-laminations 118 are mutually superimposed 
and arranged at a position spaced a distance of gener- 
ally one-third of a laminated length from one axial end 
face of the laminated core member 114 establishing a 
S-pole, and the core-lamination sections 1 20 thereof are 
joined together with the large number of core-lamina- 
tions 54 by a press-fitting process. In this manner, an 
Integral laminated rotor core 128 for N-poles and an in- 
tegral laminated rotor core 130 for S-poles are formed. 
Then, the integral laminated rotor core 128 for N-poles 
and the integral laminated rotor core 1 30 for S-poles are 
assembled together in such a manner that the respec- 
tive three laminated core members 112 and 11 4 are po- 
sitioned alternately in a circumferential direction, and 
that the annular connecting portions 126 of the respec- 
tive integral core-laminations 116 and 118 do not inter- 
fere with each other. After that, the permanent magnets 
14 are inserted between the respective adjacent lami- 
nated core members 112, 114. In this state, the integral 
laminated rotor cores 128 and 130 are fixedly installed 
onto the shaft 12 through the rod members 22 and the 
end plates 24 in the same manner as the embodiments 
1 to 6, whereby the rotor 110 shown in Fig. 14is formed. 

In the rotor 110. the laminated core members 112, 
114 of the same magnetic poles are respectively inte- 
grated, therefore, in comparison with the structures of 
the embodiments 1 to 6, in which all laminated core 
members are integrated, the assembling workability is 



inferior to some extent but the magnetic leakage is sub- 
stantially eliminated. Of course, it has a superior work- 
ability in comparison with the conventional structure in 
which all laminated core members are separated. The 
5 integral core-laminations 116,118 may have various ar- 
rangements and different numbers of the laminated core 
members 112. 114. other than those mentioned above. 
However, it is necessary to eliminate a mutual contact 
between the annular connecting portions 126 of the in- 
tegral core-laminations 116, 118 when the Integral lam- 
inated rotor core 1 28 for N-poles is assembled with the 
integral laminated rotor core 1 30 for S-poles. Further, a 
well balanced arrangement as a whole is required. 

The connecting construction between the core-lam- 
ination sections 120 of the integral core lamination 116, 
118 is not restricted as the first and annular connecting 
portions 124 and 126 as mentioned above, but may be 
use connecting portions 1 32 each having a shape easily 
made by a stamping process, as shown in Fig. 17. In 
the case of using this shape, the connecting portbns 
1 32 must be formed so as to eliminate any contact with 
the adjacent core-laminations 54 of another pole. 

Embodiment 8 

A rotor 134 shown in Fig. 18 includes a shaft 136 
made of a non-magnetic material such as a stainless 
steel. Further, a first integral core-lamination 1 38 shown 
in Fig. 1 9A is used to connect the laminated core mem- 
bers 112 tor N-poles with each other, and a second in- 
tegral core-lamination 140 shown in Fig. 19B is used to 
connect the laminated core members 114 for S-poles 
with each other. Each of the integral core-laminations 
138. 140 has a structure similar to that of each integral 
core-lamination 116, 118 in the embodiment 7, but, re- 
garding the connecting construction between the core- 
lamination sections, includes first connecting portions 
1 42 and an annular connecting portion 1 44 both having 
higher strength. The inner diameter of the annular con- 
necting portion 1 44 is generally equal to the outer diam- 
eter of the shaft 1 36. Therefore, the annular connecting 
portion 144 is closely fit to the shaft 136, whereby the 
mechanical strength of the rotor 134, particularly the 
strength against radial load applied to the shaft 1 36, can 
be further improved. 

Embodiment 9 

In the rotor of the embodiments 1 to 8, it is possible 
to form a high-power multi-section rotor by disposing ax- 
ialty side by side a plurality of integral laminated rotor 
cores with the same structure. For example, as shown 
in Fig. 20, two integral laminated rotor cores 48 In the 
embodiment 1 are disposed axially side by side through 
a circular plate member 146, and are fixedly installed to 
the shaft 12 through the rod members 22 and the end 
plates 24, whereby a high-power rotor 148 can be 
formed. In this case, the permanent magnets 14 of the 
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embodiment 1 may be used as they are. or longer per- 
manent magnets having overall lengths corresponding 
lo the total length of two integral laminated rotor cores 
48 may be used. 

Manufacturing Process 

The integral laminated rotor cores of the rotors ac- 
cording to the embodiments 1 to 9 can be conveniently 
manufactured by one progressive die machine which 
can carry out various processes while choosing desired 
press-stations, from the viewpoint of maintaining pro- 
ductivity. A manufacturing process for an integral lami- 
nated rotor core 96 according to the embodiment 4 is 
schematically described, by way of example, with refer- 
ence to Figs. 21 and 22. In this case, an integral core- 
lamination 76 of inner and outer peripheries connecting 
type (Fig. 9) is formed as a basic shape by stamping a 
flat rolled magnetic steel sheet, at a first station SI . The 
integral core-lamination 76 is conveyed successively to 
following stations by a conveying device of the progres- 
sive die machine. At a next station S2, whether to cut 
outer peripheral connecting portions 84 or not is decid- 
ed. If the integral core-lamination was not cut, It is con- 
veyed to the last station S4 so as to be used as the in- 
tegral core-laminatton 76. Further at a next station S3, 
whether to cut inner peripheral connecting portions 88 
or not Is decided. If the integral core-lamination was not 
cut, it is conveyed to the last station S4 so as to be used 
as an integral core-lamination 38 of inner periphery con- 
necting type (Fig. 4), and if the Integral core-lamination 
was cut. it is conveyed to the last station S4 so as to be 
used as six core-laminations 26 while keeping the rela- 
tive arrangement. At the last station S4, the integral 
core-laminations 76, the integral core-laminations 38 
and the core-laminations 26 are collected into the 
above-mentioned stacking arrangement, and are joined 
with each other by press-fitting, so as to form the integral 
laminated rotor core 96. 

Fig. 23 shows a manufacturing process for an inte- 
gral laminated rotor core 1 28 for N-poles and an Integral 
laminated rotor core 1 30 for S-poles according to the 
embodiment 7, which uses the above progressive die 
machine. First, an Integral core-lamination (identical to 
the integral core-lamination 100 in the embodiment 6), 
of which all core-lamination sections 120 are connected 
by an annular connecting portion 126, is formed as a 
basic shape by stamping a flat rolled magnetic steel 
sheet, at a first station SI . At a next station S2. whether 
to cut every other one of first connecting portions 1 24 of 
the core-lamination sections 1 20 or not is decided. If the 
integral core-lamination was not cut, it is conveyed to a 
next station S3. Further at the next station S3, whether 
to cut first connecting portions 124 of the remaining 
three core-lamination sections 120 or not is decided. If 
the integral core-lamination was not cut at the stations 
S2 and S3, it is conveyed to the last station S4, after 
removing the annular connecting portion 126, so as to 



be used as six separated core-laminations 54 while 
keeping the relative arrangement. If the integral core- 
lamination was cut at the station S2 and was not cut at 
the station S3, it is conveyed to the last station S4 so as 
s to be used as a first integral core-lamination 116 and 
three separated core-laminations 54 while keeping the 
relative arrangement. If the integral core-lamination was 
not cut at the station S2 and was cut at the station S3, 
It is conveyed to the last station S4 so as to be used as 
a second integral core-lamination 118 and three sepa- 
rated core-lamlnatbns 54 while keeping the relative ar- 
rangement. At the last station S4, the first integral core- 
laminations 116, the seeond integral core-laminations 
118 and the core-laminations 54 are collected into the 
above-mentioned stacking arrangement, and are joined 
with each other by press-fitting, so as to respectively 
form the integral laminated rotor core 128 for N-poles 
and the integral laminated rotor core 130 for S-poles in 
a relative arrangement of a finished assembly. 

As Is clear from the above description, the present 
invention provides an integral laminated rotor core in 
which laminated core members forming magnetic poles 
are connected with each other, by inserting at least one 
integral core-lamination Into the laminated structure of 
the laminated core members. Therefore, the work of po- 
sitioning or fixing permanent rrtagnets and laminated 
core members in an assembling process of a rotor is 
facilitated, and productivity Is significantly Improved. 
Further, the mechanical strength of a rotor is improved 
by the integral laminated rotor core. Consequently, the 
performance and reliability of high speed or high torque 
motors can be improved by using the rotor according to 
the present invention. 

Modifications are possible within the scope of the 
appended claims. 



Claims 

1 . A rotor (10) for a synchronous motor comprising: 
a shaft (12); 

a plurality of permanent magnets (14) disposed 
around and spaced from said shaft (1 2) at gen- 
erally equal inten/als in a circumferential direc- 
tion; 

aplurality of laminated core members (16) each 
formed by axialty stacking and joining a plurality 
of core-laminations (26) made of magnetic ma- 
terials, said laminated core members (16) be- 
ing disposed around and spaced from said 
shaft (1 2) while holding each of said permanent 
magnets (1 4) therebetween in a circumferential 
direction at a position spaced from said shaft 
(12), so as to form magnetic poles; 
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supporting means for fixedly supporting said 
permanent magnets (14) and said laminated 
core members (16) onto said shaft (12), said 
supporting means including a pair of end plates 
(24) disposed at both axial ends of said lami- 
nated core members (1 6) and fixed to said shaft 
(12) and a plurality of rod members (22) pene- 
trating through said laminated core members 
(1 6) and joined at both ends to said end plates 
(24); and 

at least one integral core-lamination made of a 
magnetic material being the same as that of 
each of said core-laminations (26). and includ- 
ing a desired number of core-lamination sec- 
tions locally Inserted and press -fitted, at a po- 
sition allowing magnetic and mechanical bal- 
ance to be maintained, between said core-lam- 
inations (26) forming each of said laminated 
core members (1 6) located at desired positions 
around said shaft (12), and connecting portions 
extended from said core-lamination sections so 
as to annuiarly connect all of said core-lamina- 
tion sections, whereby said laminated core 
members (16) located at desired positions are 
fixedly connected with each other in a relative 
arrangement of a finished rotor assembly. 

2. A rotor (1 0) as set forth In claim 1 , wherein said In- 
tegral core-lamination (38) connects all of said lam- 
inated core members (16). 

3. A rotor (10) as set forth in claim 1 , wherein said in- 
tegral core-lamination (38) connects said laminated 
core members (16) having the same magnetic 
poles. 

4. A rotor (1 0) as set forth in claim 1 , wherein said in- 
tegral core-lamination (38) includes said core-lam- 
ination sections having shapes being generally the 
same as those of said core- laminations (26) of said 
laminated core members (16) and a number thereof 
being the same as a number of magnetic poles so 
as to be jointed to adjacent ones of said core-lami- 
nation (26), whereby ail of said [core-lamination 
sections] laminated core members are connected 
in such a relative arrangement of a finished rotor 
assembly that a space for locating each permanent 
magnet (1 4) is defined between adjacent [core-lam- 
ination sections] laminated core members, so as to 
form an Integral laminated rotor core. 

5. A rotor (1 0) as set forth in claim 4. wherein said con- 
necting portions of said integral core-lamination 
(38) are extended in a circumferential direction from 
both sides of respective ones of said core-lamina- 
tion sections on at least one of inner edges opposed 
to said saft (1 2) and outer edges remote from said 



shaft (12). 

6. A rotor (1 0) as set forth in claim 4. comprising first 
and second integral core-laminations having differ- 

5 ent shapes, wherein said connecting portions of 
said first integral core-lamination are extended in a 
circumferential direction from both sides of respec- 
tive ones of said core-lamination sections of said 
first integral core-lamination on both of inner edges 
10 opposed to said shaft (12) and outer edges remote 
from said shaft (12), and said connecting portions 
of said second integral core-lamination are extend- 
ed in a circumferential direction from both sides of 
respective ones of said core-lamination sections of 
IS said second integral core-lamination on inner edges 
opposed to said shaft (12). 

7. A rotor (10) as set forth in claim 4, comprising first 
and second Integral core-laminations having differ- 

20 ent shapes, wherein said connecting portions of 
said first integral core-lamination are extended in a 
circumferential direction from both sides of respec- 
tive ones of said core-lamination sections of said 
first integral core-lamination on outer edges remote 
25 from said shaft (12), and said connecting portions 
of said second integral core-lamination are extend- 
ed In a circumferential direction from both sides of 
respective ones of said core-lamination sections of 
said second integral core-lamination on inner edges 
30 opposed to sold shaft (12). 

8. A rotor ( 1 0) as set forth In claim 4. wherein said con- 
necting portions of said integral core-lamination in- 
clude first connecting portions extended In a radially 

35 inward direction generally from centers of inner 
edges, opposed to said shaft (12), of respective 
ones of said core-lamination sections, and a second 
annular connecting portion connecting said first 
connecting portions with each other and sun-ound- 
40 Ing said shaft (12). 

9. A rotor (10) as set forth in claim 1 , wherein said in- 
tegral core-lamination includes said core-lamina- 
tion sections having shapes being generally the 

45 same as those of said core-laminations of said lam- 
inated core members and a number thereof being 
half a number of magnetic poles so as to be joined 
to adjacent ones of said core-lamination whereby 
all of said laminated core members forming same 

so magnetic poles are connected In such a relative ar- 
rangement of a finished assembly that a space for 
locating one laminated core member forming anoth- 
er magnetic pole and two permanent magnets is de- 
fined between adjacent core-lamination sections. 

55 

10. A rotor (10) as set forth In claim 9. comprising an 
integral laminated rotor core for N-poles formed by 
connecting all of said laminated cole members 
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Tragmittel. um die Permanentmagneten (14) 

und die Lamellenkernglieder (16) aufder Welle 
(12) Starr zu tragen, wobei diese Tragmittel ein 
Paar von Endplatten (24) umfassen, welche an 

s beiden axialen Enden der Lamellenkernglieder 

(16)angeordnet und an der Welle (12) befestigt 
sind und wobei eine Mehrzahl von Stangenglie- 
dern (22) , welche durch die Lamellenkernglie> 
der (.16) hindurchragen, an beiden Enden der 

iO' Endplatten (24) befestigt sind; und 

wenigstens ein integrales Kemblech. das aus 
einem gleichen magnetischen Material herge- 
stellt ist, wie jedes der Kernbleche (26) und um- 
fassend eine vorgegebene Anzahl von lokal 

^5 eingefugten und durch PreQpassung an einer 

Position verbundenen Kernblechabschnitten, 
welche die Aufrechterhaltung magnetischen 
und mechanischen Gleichgewichts zwischen 
den Kernblechen (26), die jedes der an vorge- 

20 gebenen Positlonen um die Welle (12) ange- 

ordneten Lamellenkernglieder (16) bilden, er- 
moglicht und Verbindungsbereiche, die sich 
von den Kernblechabschnitten erstrecken. um 
alle Kemblechabschnitte ringfomnig miteinan- 

25 der zu verblnden, wobei die Lamellenkernglie- 

der (16) an vorgegebenen Posltionen starr mlt- 
einander in einer aufeinander bezogenen An- 
ordnung einer fertiggestellten Rotoreinheit be- 
festigt sind. 



forming N-poles with each other, and an integral 
laminated rotor core for S-poles formed by connect- 
ing all of said laminated core members forming S- 
poles with each other separately from said laminat- 
ed core members for N-poles. 

11. A rotor (10) set forth in claim 9, wherein said con- 
necting portions of said integral core-lamination in- 
clude first connecting portions extended in a radially 
inward direction generally from centers of inner 
edges, opposed to said shaft (12), of respective 
ones of said core-lamination sections, and a second 
annular connecting portion connecting said first 
connecting portions with each other and surround- 
ing said shaft (12). 

12. A rotor (10) as set forth in claim 11. wherein said 
shaft (12) is made of a non-magnetic material, and 
said second annular connecting portion of said in- 
tegral core-lamination is engaged with an outer sur- 
face of said shaft (12). 

13. A rotor (10) as set forth in claim 1, wherein said in- 
tegral core-lamination and said core-laminations 
are respectively formed by stamping same materi- 
als into predetermined shapes by one progressive 
die machine which can carry out various processes 
while choosing desired press-stations, and said 
laminated core members are formed by press-fittin- 
gand joining said integral core-lamination and said 
core-laminations, both of which have been 
stamped, with each other in a last press-station of 
said progressive die machine, whereby said lami- 
nated core members located at desired positions 
are connected with each other in [a] said relative 
arrangement of [a] said finished rotor assembly. 



Patentanspruche 

1 . Rotor (10) fur einen Synchronmotor umfassend: 
eine Welle (12); 

eine Mehrzahl von Permanentmagneten (14), 
die um die Welle (12) herum in im wesentlk;hen 
gleichen Inten/allen in Umfangsrichtung ange- 
ordnet und von dieser beabstandet sind; 
eine Mehrzahl von Lamellenkerngliedern (16), 
die jeweils aus einer Mehrzahl von axial Qber- 
einander angeordneten und miteinander ver- 
bundenen Kernblechen (26) gebildet sind, wo- 
bei die Lamellenkernglieder (16) um die Welle 
(12) herum angeordnet und von dieser beab- 
standet sind, wahrend sie jeden der Perma- 
nentmagneten (14) in einer Umfangsrichtung 
an einer von der Welle (12) beabstandeten Po- 
sition zwischen sich halten, so daS magneti- 
sche Pole gebildet werden; 



2. Rotor (10) nach Anspruch 1, wobei die integralen 
Kernbleche (38) samtlche Lamellenkernglieder 
(16) verbinden. 

35 3. Rotor (10) nach Anspruch 1, wobei die integralen 
Kernbleche (38) die Lamellenkernglieder (16) mit 
den gleichen magnetischen Polen verbinden. 



4. Rotor (10) nach Anspruch 1, wobei die integralen 
40 Kernbleche (38) die Kemblechabschnitte umfas- 
sen, die im wesentlichen die gleiche Gestalt wie die- 
jenige der Kernbleche (26) der Lamellenkerngiieder 
(1 6) aufweisen, und wobei deren Anzahl der Anzahl 
der magnetischen Pole entspricht, so da3 sie mit 

45 benachbarten Kernblechen (26) verbunden sind, 
wobei alle der [Kemblechabschnitte] Lamellenkern- 
glieder derart relativ zueinander in einer fertigge- 
stellten Rotoreinheit verbunden sind, da3 ein Zwi- 
schenraum zur Anordnung jedes Permanentma- 

50 gneten (1 4) zwischen benachbarten [Kernblechab- 
schnitten] Lamellenkerngliedern festgelegt ist, um 
so einen vollstandigen Lamellenrotorkem zu bilden. 

5. Rotor (10) nach Anspruch 4, wobei die Verbin- 
55 dungsberebhe des integralen Kernbleche (38) in 

Umfangsrichtung uber beide Selten jeweils der 

Kemblechabschnitte an wenigstens einem der in- 
neren Rander, die der Welle (12) gegenuberliegen 
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und an auBeren Bander, die von der Welle (12) be- 
abstandet sind, uberstehen. 

6. Rotor (10) nach Anspruch 4. umtassend erste und 
zweite integrate Kembleche, mit unterschiedlichen 
Gestalten, wobei sich die Verbindungsberelche der 
ersten integralen Kernbieche In Umfangsrichtung 
uber beide Seiten der entsprechenden Kernblech- 
abschnitte der ersten Integralen Kembleche an bel- 
den inneren, der Welle (12) gegenQberliegenden 
Randem und an auff eren Randern. die entf emt sind 
von der Welle (12). erstrecken, und wobei sich die 
Verbindungsberelche der zwelten integralen Kem- 
bleche in Umfangsrichtung uber beide Seiten der 
entsprechenden Kemblechabschnitte der zwelten 
integralen Kernbieche an Inneren, der Welle (12) 
gegenQberliegenden Randern, erstrecken. 

7. Rotor (10) nach Anspruch 4, umtassend erste und 
zweite integrate Kernbieche, die unterschiedliche 
Gestalten aufweisen, wobei sich die Verbindungs- 
berelche der ersten integralen Kernbieche in Um- 
fangsrichtung uber beide Seiten der entsprechen- 
den Kemblechabschnitte des ersten integralen 
Kernblechs an auBeren, von der Welle (12) beab- 
standeten Randern erstrecken und wobei sich die 
Verbindungsbereiche der zweiten integralen Kern- 
bieche in Umfangsrichtung uber beide Seiten der 
entsprechenden Kemblechabschnitte des zweiten 
integralen Kernblechs an inneren, der Welle (12) 
gegenuberliegenden Randern erstrecken. 

8. Rotor (10) nach Anspruch 4, wobei die Verbin- 
dungsbereiche der integralen Kernbieche erste 
Verbindungsbereiche umfassen, die sich im we- 
sentlichen von den Mittelpunkten der inneren, der 
Welle (12) gegenuberliegenden Randern, der je- 
weiligen Kemblechabschnitte in radial einwarts ge- 
richteter Richtung erstrecken und einen zweiten 
ringformigen Verbindungsbereich, der die ersten 
Verbindungsbereiche miteinander verbindet und 
die Welle (12) umgibt. 

9. Rotor (10) nach Anspruch 1, wobei das integrate 
Kernblech die Kemblechabschnitte mit im wesent- 
lichen der gleichen Gestalt wie diejenige der Kem- 
bleche der Lamellenkernglieder umfasst, und wo- 
bei deren Anzahl der halben Zahl der magnetischen 
Pole entspricht, so da3 benachbarte Kernbieche 
miteinander verbunden sind, wobei alle die l^mel- 
lenkernglieder, welche die gleichen magnetischen 
Pole bilden, derart relativ zueinander in einer ferlig- 
gestellten EInheit verbunden sind, daB ein Zwi- 
schenraum f Qr die Anordnung eines Lamellenkern- 
glieds mit einem anderen magnetischen Pol und fur 
zwei Permanentmagneten zwischen den benach- 
barten Kemblechabschnitten festgelegt ist. 



10. Rotor (10) nach Anspruch 9. umfassend einen voll- 
standigen Lame Hen rotorkern fur N-Pole, welcher 
durch Verbindung all der Lamellenkernglieder, wel- 
che N-Pole miteinander bilden, gebildet wlrd, und 
5 einen Lamellenrotorkern fur S-Pole. welcher durch 
Verbindung all der Lamellenkernglieder, welche S- 
Pole miteinander getrennt von den Lamellenkern- 
glieder fur die N-Pole bilden, gebildet wird. 

10 11. I^tor (10) nach Anspruch 9, wobei die Verbin- 
dungsbereiche der integralen Kernbieche erste 
Verbindungsbereiche umfassen, welche sich im 
wesentiichen von den Mittelpunkten der inneren. 
der Welle (1 2) gegenuberliegenden Randern der je- 

15 weiligen Kemblechabschnitte in radial einwarts ge- 
richteter Richtung erstrecken und einen zwelten 
ringformigen Verbindungsbereich, der die ersten 
Verbindungsbereiche miteinander verbindet und 
die Welle (12) umgibt. 

20 

12. Rotor (10) nach Anspruch 11. bei dem die Welle 
(12) aus einem nichtmagnetlschen Material gebil- 
det ist und der zweite ringformige Verbindungsbe- 
reich der integralen Kembleche an der auBeren 

25 Oberflache der Welle ( 1 2) angreift. 

13. Rotor (10) nach Anspruch 1 , bei dem die integralen 
Kernbieche und die Kernbieche jeweils dadurch ge- 
bildet werden, daB die glebhen Materialien in vor- 

30 gegebene Formen durch eine StufenpreBmaschine 
gepreBt werden, die unterschiedliche Prozesse 
ausfuhren kann, wahrend gewunschte PreBstatio- 
nen ausgewahit werden, und wobei die Lamellen- 
kernglieder durch PreBpassung und Verbindung 
35 der integralen Kernbieche und der Kernbieche. die 
bekle ausgestanzt werden, miteinander in einer 
letzten PreBstation der StufenpreBmaschine gebil- 
det werden, wobei die Lamellenkernglieder mitein- 
ander in (einer) der sich gegenseltig bedingenden 
<o Anordnung (einer) der fertiggestellten Rotoreinheit 
verbunden sind. 



Revendlcatfons 

45 

1. Rotor (10) pour moteur synchrone, 
comprenant : 

• unarbre(12); 

50 • un certain nombre d'aimants permanents (14) 
disposes autour et d une certaine distance de 
I'arbre (12), k intervalles generalement dgaux 
dans une direction p^riphdrique ; 

• un certain nombre d'SI6ments de noyau strati- 
55 fies (16) formes chacun en empilant et en re- 
liant axialement un certain nombre de structu- 
res stratifides ou lamifi^es de noyau (26) rdali- 
s^es en mat6riau magn^tique. ces 6l6ments de 
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noyau stratifies (16) etant disposes autour et h 
une certaine distance de I'arbre (12) tout en 
maintenant chacun des aimants permanents 
(14) entre eux dans une direction pdriphSrique 
et dans une position espac6e de I'arbre (12), 
de manidre ^ foroier des poles magnetiques ; 

• des moyens de support pour supporter de ta- 
9on fixe les aimants permanents (14) et les 
ments de noyau stratifies (16) sur I'arbre (12), 
ces moyens de support comprenant une paire 
de plaques d'extremite (24) disposees aux 
deux extremites axlales des elements de noyau 
stratifies (16) et fix^es k I'arbre (12), et un cer- 
tain nombre d'eiements de tiges (22) passant k 
travers les elements de noyau stratifies (16) et 
relies, par leurs deux extr6mltes. aux plaques 
d'extremite (24) ; et 

• au moins une structure stratifiee de noyau in> 
tegrale realisee dans un m3me materiau ma- 
gnetique que celui de chacune des structures 
stratifiees de noyau (26) et comprenant un 
nombre voulu de sections de structure stratifiee 
de noyau introduites localement et emboTtees 
d la presse, dans une position permettant de 
maintenir un equllibre magnetique et mecani- 
que, entre les structures stratifiees de noyau 
(26) formant chacun des elements de noyau 
stratifies (16) places dans des positions vou- 
lues autour de Tarbre (12), et des parties de 
liaison partant des sections de structures stra- 
tifiees de noyau de maniere k relier annulaire- 
ment toutes les sections de structures strati- 
fiees de noyau, pour que les elements de noyau 
stratifies (16) places dans des positions vou- 
lues, sotent relies de fa9on fixe tes uns aux 
autres dans une disposition relative d'un en- 
semble de rotor termlne. 

2. Rotor (10) selon la revendication 1, 
dans lequel 

la structure stratifiee de noyau integrate (38) relie 
tous les elements de noyau stratifies (16). 

3. Rotor (10) selon la revendication 1, 
dans lequel 

la structure stratifiee de noyau integrate (38) relie 
les elements de noyau stratifies (16) ayant les mS- 
mes poles magnetiques. 

4. Rotor (10) selon la revendication 1, 
dans lequel 

la structure stratifiee de noyau integrale (38) com- 
prend des sections stratifiees de noyau ayant ge- 
neralement la mdme forme que celle de noyau (26) 
des elements de noyau stratifies (16), et leur nom- 
bre etant le mdme que celui des p6les magneti- 
ques, pour se relier k celles des structures strati- 
fiees de noyau (26) qui sont adjacentes, de sorte 



que tous les elements de noyau stratifies (sections 
de structure stratifiee de noyau) sont relies dans 
une telle disposition relative d'un ensemble de rotor 
termine, qu'un espace de mise en place de chaque 
S aimant permanent (14) soit defini entre elements de 
noyau stratifies adjacents (sections de structure 
stratifiee de noyau), pour former un noyau de rotor 
stratifie integral. 

-10 5. Rotor (10) selon la revendication 4, 
dans lequel 

les parties de liaison de la structure stratifiee de 
noyau integrate (38) sont protong6es dans une di- 
rection periplierique a partir des deux cdtes de eel- 
's les, respectives, des sections de structure stratifiee 
de noyau sur au moins Tun des bords interieurs op- 
poses k I'arbre (1 2) et des bords exterieurs etoignes 
de I'arbre (12). 

20 6. Rotor (10) selon la revendication 4, comprenant 
une premiere structure stratifiee de noyau integrate 
et une seconde structure stratifiee de noyau inte- 
grate ayant des formes differentes, 
dans lequel 

2$ 

• les parties de liaison de la structure de noyau 
integrale sont prolong6es dans une direction 
peripherlque k partir des deux cdtes de celles, 
respectives, des sections de structure de 

30 noyau de la premiere structure stratifiee de 

noyau integrate, sur les uns et les autres des 
bords interieurs opposes a I'arbre (12) et des 
bords exterieurs eioignes de I'arbre (12), et 

• les parties de liaison de la seconde structure 
35 stratifiee de noyau integrate sont prolongees 

dans une direction peripherlque k partir des 
deux cdtes de celles, respectives, des sections 
de structure stratifiee de noyau de la seconde 
structure de noyau integrale. sur les bords in- 
40 terieurs opposes k I'arbre 1 2. 

7. Rotor (10) selon la revendication 4, comprenant 
une premiere structure stratifiee de noyau integrate 
et une seconde structure stratifiee de noyau 'm\6- 
45 grale ayant des formes differentes, 
dans lequel 

• tes parties de liaison de la premiere structure 
stratifiee de noyau integrate sont prolongees 

50 dans une direction peripherlque k partir des 

deux c6tes de celles, respectives des sections 
de structure stratifiee de noyau de la premiere 
structure de noyau integrate, sur tes bords ex- 
terieurs eioignes de I'arbre (12), et 

55 • les parties de liaison de la seconde structure 
stratifiee de noyau integrate sont prolongees 
dans une direction peripherlque k partir des 
deux cdtes de celles, respectives, des sections 
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de structure stratifi^e de noyau de ta seconde 
structure de noyau int6grale, sur les bords in- 
t^rieurs opposes ^ I'arbre 12. 

8. Rotor (10) selon la revendication 4. 
dans lequet 

les parties de liaison de la structure stratifide de 
noyau intdgrale comprennent des premieres par- 
ties de liaison prolongees dans une direction dirigSe 
radialement vers }'lnt6rleur, partant g^ndralement 
des centres des bords intdrieurs opposes d I'arbre 
(12). de cedes, respectives, des sections de struc- 
ture stratifi6e de noyau, et une seconde partie de 
liaison annulaire reliant les premieres parties de 
liaison entre elles et entourant I'arbre (12). 

9. Rotor (1 0) selon la revendication 1 . 
dans lequel 

la structure stratifi^e de noyau int^grale comprend 
les sections de lamelle de noyau ayant gdn^rale- 
ment les memes formes que celles des structures 
stratiflees de noyau des Elements de noyau feuille- 
tes, le nonnbre de celles-ci 6tant 6gal a la moitie du 
nombre des pdles magn6tiques, de fagon qu*elles 
se reiient ^ celles des structures stratifides de 
noyau qui sont adjacentes, de sorte que tous les 
616ments de noyau stratitifi6 formant les mSmes pd- 
les nnagnetlques sont relies dans une telle disposi- 
tion relative d'un ensemble termini, qu'un espace 
de mtse en place d'un 6l6ment de noyau stratifi6 
formant un autre p6le magnetique et de deux 
aimants permanents, soit defini entre sections de 
structure stratlfi^e de noyau adjacentes. 

10. Rotor (10) selon la revendication 9. 
comprenant : 

• un noyau de rotor stratifie integral pour pdles 
N, formd en reliant entre eux tous les dldments 
de structure stratifi^e formant des poles N, et 

• un noyau de rotor stratifi6 integral pour pdles 
S, formes en reliant entre eux tous les elements 
de noyau stratifie formant des poles S, s6par6- 
ment des ^I6ments de noyau stratifie pour pd* 
lesN. 

11. Rotor (10) selon la revendication 9. 
dans lequel 

les parties de liaison de la structure stratlfide de 
noyau int6grale comprennent des premieres par- 
ties de liaison prolongees dans une direction dirigde 
radialement vers rint6rieur et partant g6n6ralement 
des centres des bords int^rieurs, opposes k I'arbre 
(12), de celles, respectives. des sectbns de struc- 
ture stratiflSe de noyau, et une seconde partie de 
liaison annulaire reliant les premidres parties de 
liaison entre elles et entourant I'arbre (12). 



12. Rotor (10) selon la revendication 11, 
dans lequel 

I'arbre (12) est r6alis6 dans un matdriau non ma- 
gndtique, et la seconde partie de liaison annulaire 
s de la structure stratifi^e de noyau intdgrale (e<p\i 
en engagement une surface ext^rieure de I'arbre 
(12). 

13. Rotor (10) selon la revendication 1, 
10 dans lequel 

• la structure stratlfiee de noyau Integrate et les 
structures stratiflees de noyau sont form^es 
respectivement par estampage des mimes 

IS materiaux pour obtenir des formes predeterml- 

n^es, par une machine k matrice progressive 
qui peut effectuer divers processus tout en 
choisissant des postes de pressage voulus, et 

• les elements de noyau stratifies sont formes en 
20 emboTtant k la presse et en reliant entre elles 

la structure stratifiee de noyau integrate et les 
structures de noyau, ayant toutes ete estam- 
pees, dans au moins un poste de pressage de 
la machine h matrice progressive, de sorte que 
2S les elements de noyau stratifies, places dans 

des positions voulues, sont relies ensemble 
dans une disposition ou dans la disposition re- 
lative d'un ensemble ou de I'ensemble de rotor 
termine. 
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Fig.2A 




Fig.2B 
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Fig. A 
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Fig.5A 
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Fig.6 
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Fig.8 
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Fig.9 




Fig. 10 
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Fig.llA 
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Fig.llB 
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Fig.13 
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Fig.16A 
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Fig.17 
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Fig.18 
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Fig. 21 
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Fig. 22 
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Fig. 23 
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LIST OF REFERENCE NUMERALS 

12, 136 ... shaft 

14 ... permanent magnet 

16, 56, 92, 112, 114 ... laminated core member 

18, 66 ... outer hook 

26, 54 ... core-lamination 

34 ... recess 

36 ... projection 

38, 58, 76, 100, 116, 118, 138, 140 ... integral core- 
lamination 

40, 68, 78, 102 ... core- lamination section 
46, 74, 132 ... connecting portion 

48, 52, 94, 96, 98 ... integral laminated rotor core 
64 ... inner hook 

84 ... outer peripheral connecting portion 

88 ... inner peripheral connecting portion 

106, 124, 142 ... connecting portion 

108, 126, 144 ... annular connecting portion 

128 ... integral laminated rotor core for N-poles 

130 . . . integral laminated rotor core for S-poles 

146 . . . circular plate member 
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